U.S. Gov't

Rk
. SHUTTIE CRITICAL ITEMS LIST - MSELS GROUND STATION
SUBSYSTEM: GROUND STATION -~ MSEIS FMEA NO.: 05-2S5W-00023 Rev: 9 April 90
ASSEMEIY : Remcte Comtrol Unit (RCU) ABORT: CRIT. FUNC: 1R
E/N : 517085 CRTT. HDW: 2
: VEHICIE 102 103 104 105
QUANTITY : 1 EFFECTIVITY: X X X X

BRASE(S) PL I 0 DOXIS
REDUNDANCY SCREEN: A-pass B-fall C-pass

PRECARED BY:

DES:_Yeasn 1304 (58
REL: P Y e
QE: J 7

ITEM: Remote Control Unit (RCU)

FUNCTION: Provide comtrol of the MSBLS-SW cperation fram a remcte location.

FATIIRE MODE: Erronecus output(s); the RCU provides one or more erroneous
signals to the MSBLS-SW Shelter.

CAUSE(S): Piece-part failure, or wire/cantact loses carttimiity (opens), or
. wire/contact shorts (to +24 VDC return, or to growd). All causes are in
the RYJ IRU. Specific failure causes are:

a) PRI-select wire/caartact shorts to +24 VIC returm or groard.
b) SYS SEL switch shorts PRI-select to +24 VIC return or grourd.
c) B/U-select (or AUTO-select) wire/contact shorts to +24 VIC retum
or graad.
d) SYS SEL switch shorts B/U-select or ATO—select to +24 VDC retm
or groad.

EFTECT(S) ¢ (A) SURSYSTEM (B) INTERFACES (C)MISSION (D) CREW/VEHICLE

(A/B) No effect an the RU itself, MSELIS (as a whole system) will contirue to
cperate properly.
| (C) Not applicable.
(D) No effect at this fajlure; correct RF guidance signals contimme at the
Orbiter. However, redurdancy is lest, and secard failure could cause

loss of crew/vehicle due to loss of good RF guidance signal(s) at the
Orbiter.
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DISECSTION AND RATIONAIE: \
(a) DESIGN (B) TEST (C) INSPECTICN (D) FATIURE HISTORY (E) OPERATIONAL USE

(A)=

(8)-

DESTGN -

The MSBIS design was structured fram existing/proven graurd-basad larding
systems ard upgraded to meet MIT~E-4138, MIT~STD~454 and all subsidiary
specifications in effect at the time of marufacture. Military and
standard NASA approved parts, materials and processes were used.

The design evolved from a timely and in-depth internal design review
process culminating in an cptimm reliability/maimtainability/performance
end-item product. The design review process included stxdies such as
FMEA, electrical and thermal analysis, sneak circuit analysis, worst case
stdies, tolerance analysis, etc. which resultad in direct irpact of the
design.

The design was approved via the formal NASA-CSD FIR, COR, BCA, FCA ard
certification process.

TEST

The MSELS program corsists of an eguipment confidence tuild-up approach
starting from 100% screenirg of companents  (urn-in and ervircrmental
test). Evircrmental testing of SRU’'S and 100% temperature/vibraticn
tosts at the IRU and equipmert rack-level. '

In plart ATP for functicrnal performarnce verificaticn ard workmanship will
be performed and witnessed by CSD, NASA ard DCAS cn 21l IRUs ard again at
systen level.

Site testing ard certificaticn will be perforzed cn each system after
installation. Anmual flight tests are candicted to demorstrate contirmued
system campatibility.

Ground Turnaramd Test - Verify cperation of the MSELS Graamd Station

prior to each Orbiter landing.

This failure mode can be detected by performing “Alarm Test, Forced FRI,
and'f‘orcedB/U“mringG:rurd'qujnAmnﬁ.
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INSPECTION

(D)=

Receiving inspection verifies all incaming parts and materials, including
the performance of visual and dimensional examinations. Aall electrical,
mechanical and raw material records that certify materials and physical
properties per drawing/specification requiremernts are retained by
receiving inspection as required by comtract. .- .

Assenbly/Installation o ’
211 detailed inspections are planned out by the methodization department
for all new builds, spares amd repairs for the MSELS Programs.
Inspection points are designated to permit inspection before the
applicable portians of the assembly became inaccessible and pricr to the
next assembly operation.

Critical Processes

a1l processes ard certifications are monitored and verified by
inspection. The critical processes are soldering, conformal coating,
torquing amd boresiting, application of adhesives/sealants and
application of chemical film.

Testing
a1l parts of the ATP are cbserved ard verified by QA.

Handl ing/Packaging

21l parts and assemblies are protected from damage or cartamination frum
the point of receiving inspection to final shipment, through metheds
detailed in a docmented procedure. This handling procedure is in effect
for all newly built hardware as well as for repair units. QA audits
amfornarmtothisprocedureinac:nrdamewithitsjntemlaudit
schedule, am all areas are considered under contimuous audit by QA with
respect to material handling. The maintenance of electrostatic discharge
prevention methods is verified by QA through pericdic adits. All
hardware items are packaged and protected according to contract
requirements and are verified by inspection. Evidence of inspection of
packaging is recorded on the applicable shipping document.

Failure History

All field ard flight failures were reviewed. One failure was identified,
which occurred in circuitry similar to the MSBIS-JR hardware
configuration. This failure occcurred at system power up. A remote
cortrol unit failure of this type would typically be detected during
syst.e:hponerupardgeremllywaﬂdrﬂtmdzrirgsystanoperatim.
Since the MSEIS Ground Stations at all Shuttle landing sites are powered
mdailybegirmirq4or5dayspriortoamissim, am again 4 hours

s

before landing, a loss of autput failure most likely wauld be detected and

corrected before a Shuttle landing.
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(E)- QOPERATIONAL USE :
For lower ceilings (8,000 to 10,000 feet) or night cperaticns, redundant
MSELS (single fault tolerance) is required for night landing on a
cancrete naway. MSBLS is also mardatery for daylight landings on the
jakebed with reduced ceilings, but is not required to be redurndant.
Deorbit is not attenpted if the ceiling is less than 8,000 feet to ensure
good visibility at low altitide. If radar tracking data (available at
Edwards, KSC, ard Northrop only) and grourd commications are available,
the MCC can attempt to resolve a MSEIS dilemma. Remote comtrol operators
are trained to evaluate system health and recocgnize prubable failure
modes from the Remote Cortrol Unit Display. The Remote Control Operators
will verify the back-uwp switching transition has occurred prooerly or
take action to force the system imto back-up. The Remote Cortrol Unit
Display is monitored to determine a malfurcticn ard advise the chain of
carmard an the status. Co '
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